SEQUENCE LISTING 



<110> Patel, Yamini 
Ielpi, Luis 
Schneider, Jane C. 
Ielmini, Maria Veronica 

<120> HIGH VISCOSITY XANTHAN POLYMER 
PREPARATIONS 

<130> 012047.00047 

<150> 60/456,245 
<151> 2003-03-21 

<160> 5 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 7604 
<212> DNA 

<213> Xanthomomas campestris 

<220> 
<221> CDS 

<222> (2715) . . . (4133) 
<223> gumC 

<221> CDS 

<222> (2014) . . . (2712) 
<223> gumB 

<221> misc_f eature 
<222> (1915) . . . (1915) 
<223> +1 

<221> misc_f eature 

<222> (5812) . . . (5150) 

<223> REP (complementary strand) 

<221> misc_feature 
<222> (794) . . . (261) 

<223> genatmicin acetyl transferase (complementary 
strand) 

<221> -35_signal 
<222> (1840) . . . (1845) 

<400> 1 

accttcggga gcgcctgaag cccgttctgg acgccctggg gccgttgaat cgggatatgc 60 

aggccaaggc cgccgcgatc atcaaggccg tgggcgaaaa gctgctgacg gaacagcggg 120 

aagtccagcg ccagaaacag gcccagcgcc agcaggaacg cgggcgcgca catttccccg 180 

aaaagtgcca cctggcggcg ttgtgacaat ttaccgaaca actccgcggc cgggaagccg 240 
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atctcggctt gaacgaattg ttaggtggcg gtacttgggt cgatatcaaa gtgcatcact 300 

tcttcccgta tgcccaactt tgtatagaga gccactgcgg gatcgtcacc gtaatctgct 360 

tgcacgtaga tcacataagc accaagcgcg ttggcctcat gcttgaggag attgatgagc 420 

gcggtggcaa tgccctgcct ccggtgctcg ccggagactg cgagatcata gatatagatc 480 

tcactacgcg gctgctcaaa cctgggcaga acgtaagccg cgagagcgcc aacaaccgct 540 

tcttggtcga aggcagcaag cgcgatgaat gtcttactac ggagcaagtt cccgaggtaa 600 

tcggagtccg gctgatgttg ggagtaggtg gctacgtctc cgaactcacg accgaaaaga 660 

tcaagagcag cccgcatgga tttgacttgg tcagggccga gcctacatgt gcgaatgatg 720 

cccatacttg agccacctaa ctttgtttta gggcgactgc cctgctgcgt aacatcgttg 780 

ctgctgcgta acatcgttgc tgctccataa catcaaacat cgacccacgg cgtaacgcgc 84 0 

ttgctgcttg gatgcccgag gcatagactg tacaaaaaaa cagtcataac aagccatgaa 900 

aaccgccact gcgccgttac caccgctgcg ttcggtcaag gttctggacc agttgcgtga 960 

gcgcatacgc tacttgcatt acagtttacg aaccgaacag gcttatgtca actgggttcg 1020 

tgccttcatc cgtttccacg gtgtgcgtcc atgggcaaat attatacgca aggcgacaag 1080 

gtgctgatgc cgctggcgat tcaggttcat catgccgttt gtgatggctt ccatgtcggc 1140 

agaatgctta atgaattaca acagttttta tgcatgcgcc caatacgcaa accgcctctc 1200 

cccgcgcgtt ggccgattca ttaatgcagc tggcacgaca ggtttcccga ctggaaagcg 1260 

ggcagtgagc gcaacgcaat taatgtgagt tagctcactc attaggcacc ccaggcttta 132 0 

cactttatgc ttccggctcg tatgttgtgt ggaattgtga gcggataaca atttcacaca 1380 

ggaaacagct atgaccatga ttacgccaag cgcgcaatta accctcacta aagggaacaa 144 0 

aagctgggta ccgggccccc cctcgaggtc gacggtatcg ataagcttgc atgcctgcag 1500 

gtcgactcta gtggtcgtcg gttcgaatcc ggctaccccg accaaacaac aggcctacgt 1560 

cgcaagacgt gggccttttt gttgcgtcgc aacatgtcag ttcgatggca ttccaggcta 1620 

tgccactatg cgcaacggca tattgcaagg cggcatatgc aagtcctgta cgcaattatt 1680 

tcgcggttca ggctgctaca agtcgggatc agcaggcgtc cgtaagtgcc cggaaacgct 174 0 

agagttcgta tgctgagaat gacgacccag gtcacgttct cttaacgtcg aggcgacgaa 1800 

cttgaatcaa taggccaacg ccgtcaaaaa aatggcgtgt tgtgccttgc gatgtgttcg 1860 

ttctatgcca tagtgcactg caacacgcga ttcaacgttg gtcccggcac gcgtcgggat 1920 

gcaacttcct gtcgtacgtt cgtgctggcg cctgagccgg ttgaatgctg cgcgaggtcc 1980 

tgtcccaccc aacagaggca gccagctaca cgc atg aag aaa ctg ate gga cga 2034 

Met Lys Lys Leu lie Gly Arg 
1 5 

etc tgc caa ggc etc age ctg get ctg etc tgc teg atg teg ctg ggc 2082 
Leu Cys Gin Gly Leu Ser Leu Ala Leu Leu Cys Ser Met Ser Leu Gly 
10 15 20 

get tgc age acc ggc ccg gag atg gcg tct teg ctg ccg cat ccg gac 2130 
Ala Cys Ser Thr Gly Pro Glu Met Ala Ser Ser Leu Pro His Pro Asp 
25 30 35 

ccg ctg gca atg tec acg gtg cag ccc gaa tac cgt ctt gcg ccg ggc 2178 
Pro Leu Ala Met Ser Thr Val Gin Pro Glu Tyr Arg Leu Ala Pro Gly 
40 45 50 55 

gat ctg ttg ctg gtg aag gtg ttt cag ate gac gat ctg gag egg cag 2226 
Asp Leu Leu Leu Val Lys Val Phe Gin lie Asp Asp Leu Glu Arg Gin 
60 65 70 

gtc cgc ate gac cag aac ggt cac ate tea ctg ccg ttg att ggc gac 2274 
Val Arg lie Asp Gin Asn Gly His lie Ser Leu Pro Leu lie Gly Asp 
75 80 85 

gtc aag gee gee ggt ctg ggc gtt ggc gaa ctg gaa aag ctg gtc gee 2322 
Val Lys Ala Ala Gly Leu Gly Val Gly Glu Leu Glu Lys Leu Val Ala 
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90 95 100 

gat egg tat cgc gca ggc tac ctg cag cag ccg cag att teg gta ttc 2370 
Asp Arg Tyr Arg Ala Gly Tyr Leu Gin Gin Pro Gin lie Ser Val Phe 
105 110 115 

gtg cag gag tec aac ggg cgt cgc gtc acg gtc act ggt gcg gta gac 2418 
Val Gin Glu Ser Asn Gly Arg Arg Val Thr Val Thr Gly Ala Val Asp 
120 125 130 135 

gag ccg ggc ate tac ccg gtg ate ggc gee aac etc ace ttg cag cag 2466 
Glu Pro Gly He Tyr Pro Val He Gly Ala Asn Leu Thr Leu Gin Gin 
140 145 150 

gcg ate gcg cag gee aag ggt gtc age acg gtg gca age cgc ggc aac 2514 
Ala He Ala Gin Ala Lys Gly Val Ser Thr Val Ala Ser Arg Gly Asn 
155 160 165 

gtg ate gtg ttc cgc atg gtc aac ggg caa aaa atg att gcg egg ttc 2562 
Val He Val Phe Arg Met Val Asn Gly Gin Lys Met He Ala Arg Phe 
170 175 180 

gac ctg ace gag ate gag aag ggg gee aat ccg gat cct gag att tat 2610 
Asp Leu Thr Glu He Glu Lys Gly Ala Asn Pro Asp Pro Glu He Tyr 
185 190 195 

ggc ggc gac att gtc gtg gtg tat cgc teg gat gcg cgc gtg tgg ttg 2658 
Gly Gly Asp He Val Val Val Tyr Arg Ser Asp Ala Arg Val Trp Leu 
200 205 210 215 

cgc ace atg ctg gaa ctg acc ccc ttg gtg atg gtg tgg cgc get tac 2706 
Arg Thr Met Leu Glu Leu Thr Pro Leu Val Met Val Trp Arg Ala Tyr 
220 225 230 

cga tga gt atg aat tea gac aat cgt tec tct teg teg cag cgt cat 2753 
Arg * Met Asn Ser Asp Asn Arg Ser Ser Ser Ser Gin Arg His 
235 240 245 

ggt cat ctg gaa ctg gca gat gtc gac ttg atg gac tac tgg cgc gee 2801 
Gly His Leu Glu Leu Ala Asp Val Asp Leu Met Asp Tyr Trp Arg Ala 
250 255 260 

ctg gtc teg cag etc tgg ctg ate ate ctg ate gee gtc ggc gcg ctg 2849 
Leu Val Ser Gin Leu Trp Leu He He Leu He Ala Val Gly Ala Leu 
265 270 275 

ttg ctg gca ttc ggc ate acg atg ttg atg ccc gag aag tac cgc gec 2897 
Leu Leu Ala Phe Gly He Thr Met Leu Met Pro Glu Lys Tyr Arg Ala 
280 285 290 

acc age acc ctg cag ate gaa cgt gac teg etc aat gtg gtg aac gtc 2945 
Thr Ser Thr Leu Gin He Glu Arg Asp Ser Leu Asn Val Val Asn Val 
295 300 305 

gac aac ctg atg ccg gtg gaa teg ccg cag gat cgc gat ttc tac cag 2993 
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Asp Asn Leu Met Pro Val Glu Ser Pro Gin Asp Arg Asp Phe Tyr Gin 
310 315 320 325 



acc cag tac cag ttg ctg cag age cgt teg ctg gcg cgt gcg gtg ate 3041 
Thr Gin Tyr Gin Leu Leu Gin Ser' Arg Ser Leu Ala Arg Ala Val lie 
330 335 340 

egg gaa gee aag etc gat cag gag ccg gcg ttc aag gag cag gtg gag 3 089 

Arg Glu Ala Lys Leu Asp Gin Glu Pro Ala Phe Lys Glu Gin Val Glu 
345 350 355 

gag gcg ctg gee aaa gee gec gaa aag aat ccc gag gcg ggt aag teg 3137 
Glu Ala Leu Ala Lys Ala Ala Glu Lys Asn Pro Glu Ala Gly Lys Ser 
360 365 370 

etc gat teg egg cag gcg ate gtc gag cgc age etc acc gat acg ttg 3185 
Leu Asp Ser Arg Gin Ala lie Val Glu Arg Ser Leu Thr Asp Thr Leu 
375 380 385 

etc gee ggg ctg gtg gtc gag ccg ate etc aac teg cgc ctg gtg tac 3233 
Leu Ala Gly Leu Val Val Glu Pro He Leu Asn Ser Arg Leu Val Tyr 
390 395 400 405 

gtc aat tac gat teg cca gac ccg gtg ctg gee gec aag ate gee aat 3281 
Val Asn Tyr Asp Ser Pro Asp Pro Val Leu Ala Ala Lys He Ala Asn 
410 415 420 

acg tac ccg aag gtg ttc ate gtc age acc cag gaa cgc cgc atg aag 3329 
Thr Tyr Pro Lys Val Phe He Val Ser Thr Gin Glu Arg Arg Met Lys 
425 430 435 

gcg tct teg ttt gcg aca cag ttt ctg get gag cgc ctg aag cag ttg 3377 
Ala Ser Ser Phe Ala Thr Gin Phe Leu Ala Glu Arg Leu Lys Gin Leu 
440 445 450 

cgc gag aag gtc gaa gac tct gaa aag gat ctg gtc teg tat teg acc 3425 
Arg Glu Lys Val Glu Asp Ser Glu Lys Asp Leu Val Ser Tyr Ser Thr 
455 460 465 

gaa gag cag ate gtg teg gtt ggc gat gac aag ccc teg ctg cct gcg 3473 
Glu Glu Gin He Val Ser Val Gly Asp Asp Lys Pro Ser Leu Pro Ala 
470 475 480 485 

cag aat ctg acc gat etc aat gcg ttg ctg gca tec gca cag gac gee 3521 
Gin Asn Leu Thr Asp Leu Asn Ala Leu Leu Ala Ser Ala Gin Asp Ala 
490 495 500 

egg ate aag gee gag tea get tgg egg cag get tec agt ggc gat ggc 3 569 

Arg He Lys Ala Glu Ser Ala Trp Arg Gin Ala Ser Ser Gly Asp Gly 
505 510 515 

atg tea ttg ccg cag gtg ttg age age ccg ctg att caa age ctg cgc 3617 
Met Ser Leu Pro Gin Val Leu Ser Ser Pro Leu He Gin Ser Leu Arg 
520 525 530 
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age gag cag gtg cgt ctg acc age gag tac cag cag aaa ctg teg ace 3665 
Ser Glu Gin Val Arg Leu Thr Ser Glu Tyr Gin Gin Lys Leu Ser Thr 
535 540 545 

ttc aag ccg gat tac ccg gag atg cag cgc etc aag gcg cag ate gaa 3713 
Phe Lys Pro Asp Tyr Pro Glu Met Gin Arg Leu Lys Ala Gin lie Glu 
550 555 560 565 

gag teg cgt cgt cag ate aat ggc gaa gtc ate aat ate cgt cag teg 3761 
Glu Ser Arg Arg Gin He Asn Gly Glu Val He Asn He Arg Gin Ser 
570 575 580 

ctg aag gcg acc tac gac gee tec gtg cat cag gag cag ctg etc aac 3809 
Leu Lys Ala Thr Tyr Asp Ala Ser Val His Gin Glu Gin Leu Leu Asn 
585 590 595 

gac cgc ate gee ggt ctg egg tec aac gag ctg gat ctg cag age cgc 3 857 
Asp Arg He Ala Gly Leu Arg Ser Asn Glu Leu Asp Leu Gin Ser Arg 
600 605 610 

age ate cgc tac aac atg etc aag cgc gac gtc gac acc aac cgc cag 3 905 

Ser He Arg Tyr Asn Met Leu Lys Arg Asp Val Asp Thr Asn Arg Gin 
615 620 625 

etc tac gat gcg etc ctg cag cgc tac aag gaa ate ggc gtg gcg age 3 953 

Leu Tyr Asp Ala Leu Leu Gin Arg Tyr Lys Glu He Gly Val Ala Ser 
630 635 640 645 

aac gtg ggc gee aac aac gtg acc ate gtc gat acc gca gac gtg cct 4001 
Asn Val Gly Ala Asn Asn Val Thr He Val Asp Thr Ala Asp Val Pro 
650 655 660 

acg tct aag act teg ccg aaa etc aaa ttg aac etc gcg ttg ggc ctg 4 04 9 
Thr Ser Lys Thr Ser Pro Lys Leu Lys Leu Asn Leu Ala Leu Gly Leu 
665 670 675 

ate ttt ggc gta ttc ctg ggc gtg get gtg get ctg gtt cgc tac ttc 4097 
He Phe Gly Val Phe Leu Gly Val Ala Val Ala Leu Val Arg Tyr Phe 
680 685 690 

ctg cgt ggg cct tct ccg agg teg egg ttg aac tga catcgtgatg 4143 
Leu Arg Gly Pro Ser Pro Arg Ser Arg Leu Asn * 
695 700 

ttgcaaaacg atggttaatt gaagtgacaa ctgattcagc gtggaaaagg tgggatcccg 4203 

taaggtgcgg gctccctcgt ttgaaggttt gtctctgttg aaacaaaggg ctgtcgtgcg 4263 

atctggggtc ggtaggtatt accgcggtga teggacgaca ggatgattga aagctcgcgt 4323 

gcgattcgta tgttcccccg catgcctgca ggtcgactct agageggecg ccaccgcggt 4383 

ggagctccaa ttcgccctat agtgagtcgt attacgegeg ctcactggcc gtcgttttac 4443 

aacgtcgtga ctgggaaaac cctggcgtta cccaacttaa tcgccttgca gcacatcccc 4503 

ctttcgccag ctggcgtaat agegaagagg cccgcaccga tcgcccttcc caacagttgc 4563 

geagectgaa tggcgaatgg aaattgtaag cgttaatatt ttgttaaaat tcgcgttaaa 4623 

tttttgttaa atcagctcat tttttaacca ataggecgae tgcgatgagt ggcagggegg 4683 

ggcgtaattt ttttaaggca gttattggtg cccttaaacg cctggtgcta cgectgaata 4743 

agtgataata ageggatgaa tggcagaaat tcgaaagcaa attcgacccg gtcgtcggtt 4803 



- 5 - 



cagggcaggg tcgttaaata gccgcttatg tctattgctg gtttaccggt ttattgacta 4863 

ccggaagcag tgtgaccgtg tgcttctcaa atgcctgagg ccagtttgct caggctctcc 4923 

ccgtggaggt aataattgac gatatgatca tttattctgc ctcccagagc ctgataaaaa 4 983 

cggtgaatcc gttagcgagg tgccgccggc ttccattcag gtcgaggtgg cccggctcca 5043 

tgcaccgcga cgcaacgcgg ggaggcagac aaggtatagg gcggcgaggc ggctacagcc 5103 

gatagtctgg aacagcgcac ttacgggttg ctgcgcaacc caagtgctac cggcgcggca 5163 

gcgtgacccg tgtcggcggc tccaacggct cgccatcgtc cagaaaacac ggctcatcgg 5223 

gcatcggcag gcgctgctgc ccgcgccgtt cccattcctc cgtttcggtc aaggctggca 5283 

ggtctggttc catgcccgga atgccgggct ggctgggcgg ctcctcgccg gggccggtcg 5343 

gtagttgctg ctcgcccgga tacagggtcg ggatgcggcg caggtcgcca tgccccaaca 54 03 

gcgattcgtc ctggtcgtcg tgatcaacca ccacggcggc actgaacacc gacaggcgca 5463 

actggtcgcg gggctggccc cacgccacgc ggtcattgac cacgtaggcc gacacggtgc 5523 

cggggccgtt gagcttcacg acggagatcc agcgctcggc caccaagtcc ttgactgcgt 5583 

attggaccgt ccgcaaagaa cgtccgatga gcttggaaag tgtcttctgg ctgaccacca 5643 

cggcgttctg gtggcccatc tgcgccacga ggtgatgcag cagcattgcc gccgtgggtt 5703 

tcctcgcaat aagcccggcc cacgcctcat gcgctttgcg ttccgtttgc acccagtgac 5763 

cgggcttgtt cttggcttga atgccgattt ctctggactg cgtggccatg cttatctcca 5823 

tgcggtaggg tgccgcacgg ttgcggcacc atgcgcaatc agctgcaact tttcggcagc 5883 

gcgacaacaa ttatgcgttg cgtaaaagtg gcagtcaatt acagattttc tttaacctac 5943 

gcaatgagct attgcggggg gtgccgcaat gagctgttgc gtacccccct tttttaagtt 6003 

gttgattttt aagtctttcg catttcgccc tatatctagt tctttggtgc ccaaagaagg 6063 

gcacccctgc ggggttcccc cacgccttcg gcgcggctcc ccctccggca aaaagtggcc 6123 

cctccggggc ttgttgatcg actgcgcggc cttcggcctt gcccaaggtg gcgctgcccc 6183 

cttggaaccc ccgcactcgc cgccgtgagg ctcggggggc aggcgggcgg gcttcgcctt 6243 

cgactgcccc cactcgcata ggcttgggtc gttccaggcg cgtcaaggcc aagccgctgc 6303 

gcggtcgctg cgcgagcctt gacccgcctt ccacttggtg tccaaccggc aagcgaagcg 6363 

cgcaggccgc aggccggagg cttttcccca gagaaaatta aaaaaattga tggggcaagg 6423 

ccgcaggccg cgcagttgga gccggtgggt atgtggtcga aggctgggta gccggtgggc 6483 

aatccctgtg gtcaagctcg tgggcaggcg cagcctgtcc atcagcttgt ccagcagggt 6543 

tgtccacggg ccgagcgaag cgagccagcc ggtggccgct cgcggccatc gtccacatat 6603 

ccacgggctg gcaagggagc gcagcgaccg cgcagggcga agcccggaga gcaagcccgt 6663 

agggcgccgc agccgccgta ggcggtcacg actttgcgaa gcaaagtcta gtgagtatac 6723 

tcaagcattg agtggcccgc cggaggcacc gccttgcgct gcccccgtcg agccggttgg 6783 

acaccaaaag ggaggggcag gcatggcggc atacgcgatc atgcgatgca agaagctggc 6843 

gaaaatgggc aacgtggcgg ccagtctcaa gcacgcctac cgcgagcgcg agacgcccaa 6 903 

cgctgacgcc agcaggacgc cagagaacga gcactgggcg gccagcagca ccgatgaagc 6 963 

gatgggccga ctgcgcgagt tgctgccaga gaagcggcgc aaggacgctg tgttggcggt 7023 

cgagtacgtc atgacggcca gcccggaatg gtggaagtcg gccagccaag aacagcaggc 70 83 

ggcgttcttc gagaaggcgc acaagtggct ggcggacaag tacggggcgg atcgcatcgt 7143 

gacggccagc atccaccgtg acgaaaccag cccgcacatg accgcgttcg tggtgccgct 72 03 

gacgcaggac ggcaggctgt cggccaagga gttcatcggc aacaaagcgc agatgacccg 7263 

cgaccagacc acgtttgcgg ccgctgtggc cgatctaggg ctgcaacggg gcatcgaggg 7323 

cagcaaggca cgtcacacgc gcattcaggc gttctacgag gccctggagc ggccaccagt 73 83 

gggccacgtc accatcagcc cgcaagcggt cgagccacgc gcctatgcac cgcagggatt 7443 

ggccgaaaag ctgggaatct caaagcgcgt tgagacgccg gaagccgtgg ccgaccggct 7503 

gacaaaagcg gttcggcagg ggtatgagcc tgccctacag gccgccgcag gagcgcgtga 7563 

gatgcgcaag aaggccgatc aagcccaaga gacggcccga g 7604 

<210> 2 
<211> 232 
<212> PRT 

<213> Xanthomomas campestris 
<400> 2 

Met Lys Lys Leu lie Gly Arg Leu Cys Gin Gly Leu Ser Leu Ala Leu 



6 



15 10 15 

Leu Cys Ser Met Ser Leu Gly Ala Cys Ser Thr Gly Pro Glu Met Ala 

20 25 30 

Ser Ser Leu Pro His Pro Asp Pro Leu Ala Met Ser Thr Val Gin Pro 

35 40 45 

Glu Tyr Arg Leu Ala Pro Gly Asp Leu Leu Leu Val Lys Val Phe Gin 

50 55 60 

lie Asp Asp Leu Glu Arg Gin Val Arg lie Asp Gin Asn Gly His lie 
65 70 75 80 

Ser Leu Pro Leu lie Gly Asp Val Lys Ala Ala Gly Leu Gly Val Gly 

85 90 95 

Glu Leu Glu Lys Leu Val Ala Asp Arg Tyr Arg Ala Gly Tyr Leu Gin 

100 105 110 

Gin Pro Gin lie Ser Val Phe Val Gin Glu Ser Asn Gly Arg Arg Val 

115 120 125 

Thr Val Thr Gly Ala Val Asp Glu Pro Gly lie Tyr Pro Val lie Gly 

130 135 140 

Ala Asn Leu Thr Leu Gin Gin Ala lie Ala Gin Ala Lys Gly Val Ser 
145 150 155 160 

Thr Val Ala Ser Arg Gly Asn Val lie Val Phe Arg Met Val Asn Gly 

165 170 175 

Gin Lys Met lie Ala Arg Phe Asp Leu Thr Glu lie Glu Lys Gly Ala 

180 185 190 

Asn Pro Asp Pro Glu lie Tyr Gly Gly Asp lie Val Val Val Tyr Arg 

195 200 205 

Ser Asp Ala Arg Val Trp Leu Arg Thr Met Leu Glu Leu Thr Pro Leu 

210 215 220 

Val Met Val Trp Arg Ala Tyr Arg 
225 230 

<210> 3 
<211> 472 
<212> PRT 

<213> Xanthomomas campestris 
<400> 3 

Met Asn Ser Asp Asn Arg Ser Ser Ser Ser Gin Arg His Gly His Leu 

15 10 15 

Glu Leu Ala Asp Val Asp Leu Met Asp Tyr Trp Arg Ala Leu Val Ser 

20 25 30 

Gin Leu Trp Leu lie lie Leu lie Ala Val Gly Ala Leu Leu Leu Ala 

35 40 45 

Phe Gly lie Thr Met Leu Met Pro Glu Lys Tyr Arg Ala Thr Ser Thr 

50 55 60 

Leu Gin lie Glu Arg Asp Ser Leu Asn Val Val Asn Val Asp Asn Leu 
65 70 75 80 

Met Pro Val Glu Ser Pro Gin Asp Arg Asp Phe Tyr Gin Thr Gin Tyr 

85 90 95 

Gin Leu Leu Gin Ser Arg Ser Leu Ala Arg Ala Val lie Arg Glu Ala 

100 105 110 

Lys Leu Asp Gin Glu Pro Ala Phe Lys Glu Gin Val Glu Glu Ala Leu 

115 120 125 

Ala Lys Ala Ala Glu Lys Asn Pro Glu Ala Gly Lys Ser Leu Asp Ser 

130 135 140 

Arg Gin Ala lie Val Glu Arg Ser Leu Thr Asp Thr Leu Leu Ala Gly 
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145 

Leu Val 

Asp Ser 

Lys Val 

Phe Ala 
210 
Val Glu 
225 

He Val 

Thr Asp 

Ala Glu 

Pro Gin 
290 
Val Arg 
305 

Asp Tyr 

Arg Gin 

Thr Tyr 

Ala Gly 
370 
Tyr Asn 
385 

Ala Leu 

Ala Asn 

Thr Ser 

Val Phe 
450 
Pro Ser 
465 



Val Glu 

Pro Asp 
180 
Phe He 
195 

Thr Gin 

Asp Ser 

Ser Val 

Leu Asn 
260 
Ser Ala 
275 

Val Leu 

Leu Thr 

Pro Glu 

He Asn 
340 
Asp Ala 
355 

Leu Arg 

Met Leu 

Leu Gin 

Asn Val 
420 
Pro Lys 
435 

Leu Gly 
Pro Arg 



150 
Pro He 
165 

Pro Val 

Val Ser 

Phe Leu 

Glu Lys 
230 
Gly Asp 
245 

Ala Leu 

Trp Arg 

Ser Ser 

Ser Glu 
310 
Met Gin 
325 

Gly Glu 

Ser Val 

Ser Asn 

Lys Arg 
390 
Arg Tyr 
405 

Thr He 

Leu Lys 

Val Ala 

Ser Arg 
470 



Leu Asn 

Leu Ala 

Thr Gin 
200 
Ala Glu 
215 

Asp Leu 

Asp Lys 

Leu Ala 

Gin Ala 
280 
Pro Leu 
295 

Tyr Gin 

Arg Leu 

Val He 

His Gin 
360 

Glu Leu 
375 

Asp Val 

Lys Glu 

Val Asp 

Leu Asn 
440 
Val Ala 
455 

Leu Asn 



Ser Arg 
170 
Ala Lys 
185 

Glu Arg 

Arg Leu 

Val Ser 

Pro Ser 
250 
Ser Ala 
265 

Ser Ser 

He Gin 

Gin Lys 

Lys Ala 
330 
Asn He 
345 

Glu Gin 

Asp Leu 

Asp Thr 

He Gly 
410 
Thr Ala 
425 

Leu Ala 
Leu Val 



155 

Leu Val Tyr 

He Ala Asn 

Arg Met Lys 
205 

Lys Gin Leu 

220 
Tyr Ser Thr 
235 

Leu Pro Ala 

Gin Asp Ala 

Gly Asp Gly 
285 

Ser Leu Arg 

300 
Leu Ser Thr 
315 

Gin He Glu 

Arg Gin Ser 

Leu Leu Asn 
365 

Gin Ser Arg 

380 
Asn Arg Gin 
395 

Val Ala Ser 

Asp Val Pro 

Leu Gly Leu 
445 

Arg Tyr Phe 
460 



160 

Val Asn Tyr 
175 

Thr Tyr Pro 
190 

Ala Ser Ser 

Arg Glu Lys 

Glu Glu Gin 
240 

Gin Asn Leu 

255 
Arg He Lys 
270 

Met Ser Leu 

Ser Glu Gin 

Phe Lys Pro 
320 

Glu Ser Arg 

335 
Leu Lys Ala 
350 

Asp Arg He 

Ser He Arg 

Leu Tyr Asp 
400 

Asn Val Gly 

415 
Thr Ser Lys 
430 

He Phe Gly 
Leu Arg Gly 



<210> 4 

<211> 31 

<212> DNA 

<213> Xanthomomas campestris 



<400> 4 

ggaattccat atgttgatgc ccgagaagta c 31 

<210> 5 
<211> 33 
<212> DNA 

<213> Xanthomomas campestris 
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<400> 5 

cgggatcctc aaaagatcag gcccaacgcg agg 



